University of Kentucky

UKnowledge
International Grassland Congress Proceedings

XXIII International Grassland Congress

High-Altitude Grassland Management and Improvement of
Pastoral Livelihoods in the Hindu Kush Himalayan Region
Eklabya Sharma
International Centre for Integrated Mountain Development, Nepal

Follow this and additional works at: https://uknowledge.uky.edu/igc
Part of the Plant Sciences Commons, and the Soil Science Commons

This document is available at https://uknowledge.uky.edu/igc/23/plenary/3
The XXIII International Grassland Congress (Sustainable use of Grassland Resources for Forage
Production, Biodiversity and Environmental Protection) took place in New Delhi, India from
November 20 through November 24, 2015.
Proceedings Editors: M. M. Roy, D. R. Malaviya, V. K. Yadav, Tejveer Singh, R. P. Sah, D. Vijay, and
A. Radhakrishna
Published by Range Management Society of India
This Event is brought to you for free and open access by the Plant and Soil Sciences at UKnowledge. It has been
accepted for inclusion in International Grassland Congress Proceedings by an authorized administrator of
UKnowledge. For more information, please contact UKnowledge@lsv.uky.edu.

Plenary Lecture 2

High-Altitude Grassland Management and Improvement of Pastoral
Livelihoods in the Hindu Kush Himalayan Region
Eklabya Sharma
Director
Progamme Operations International
International Centre for Integrated Mountain Development
GPO Box 3226, Kathmandu, Nepal
E-mail : eklabya.sharma@icimod.org

ABSTRACT
The Hindu Kush Himalayan (HKH) region is the largest mountain systems in the world, spanning over 4.3
million km2 and covering 3500 km long fragile environment. Grasslands in the HKH region are the source
of livelihoods for approximately 25 to 30 million pastoralists and agro-pastoralists. High altitude grasslands
play a significant role in storage and regulation of water; storage of carbon in soil and peat lands; permafrost
storage; and stabilization of climate, soil, and nutrients. They foster a rich biodiversity with endemic
species of fauna and flora; provide clean air and open spaces for recreational purposes, and bolster a rich
cultural diversity. However, this asset is encountering many challenges, not the least of which are climate
change, globalization, land use change, and land degradation. It remains under-recognized in terms of
research for development, enactment and government planning and conjecture for sustainable development,
which are largely to be the main reason towards grassland degradation. There is an urgent need for
managing both the grassland ecosystems and the pastoral livelihoods in the HKH region. International
Centre for Integrated Mountain Development (ICIMOD), as the regional center dedicated to sustainable
mountain development of the HKH, is promoting the management of grasslands in six countries of the
region with a view to identify opportunities for improving strategies for pastoral livelihoods. Comanagement approaches and community-based conservation initiatives are the basis for the sustainability
of the grassland resource management. These initiatives have led to better regional cooperation and
understanding among the HKH countries on the issues of grassland management, particularly on transboundary issues. Mountains and high altitude grasslands deserve greater attention and higher investment
in future.
Key words: Co-management, ecosystem restoration, grassland services, policy advocacy, renewable energy,
sustainable pastoralism,

mountain people for their role in sustaining these
services remain negligible. This situation is especially
true for the Hindu Kush Himalayan (HKH) region.

Introduction
Mountains occupy 24% of the global land surface
area and are home to 12% of the world’s population
(UNEP-WCMC 2002). As mountain areas are
repositories of biological and cultural diversity, they
provide vital services with a tangible economic value –
such as water, hydropower, tourism, minerals,
medicinal plants, and fibers – to mountain communities
and, even more important to downstream areas. About
12% of the world’s population depends directly on
mountain resources for their livelihoods and well-being,
while an estimated 40% depend on them indirectly for
water, hydroelectricity, timber, biodiversity, mineral
resources, recreation, and flood management (Schild
and Sharma, 2011; Molden and Sharma, 2013). But
despite their tremendous contribution, mountains are
still marginalized in the development agenda. The
importance of ecosystem services coming from
mountains is being increasingly recognized, including
at global forums like Rio+20. Despite this, benefits to

The HKH region spans over 4.3 million km 2,
running 3,500 km from Myanmar in the east to
Afghanistan in the west. About 18% of the total HKH
area (760,000 km2) is covered by snow and 60,400 km2
is covered by glaciers (ICIMOD, 2011; Singh et al., 2011).
Politically, the region encompasses Afghanistan,
Chittagong Hill Tracts of Bangladesh, Bhutan, Western
China (China’s Xizang Autonomous Region, Tibetan
Autonomous Region, Qinghai, Western Sichuan, North
West Yunnan and Southern Gansu), 12 States of the
Indian Himalayas, the Northern hilly region of
Myanmar, Nepal and Northern and Western Pakistan
(Figure 1). This tremendous tract of mountain ranges
incorporates chains known as the Karakoram, the
Hengduan Mountains, the Himalayas, the Hindu Kush,
and the Tibetan Plateau. It is endowed with a variety of
farming practices and rich natural resources, including
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global biodiversity hotspots that form the source of
ecosystems directly servicing more than 210 million
people living in the HKH and indirectly servicing 1.3
billion people living in the downstream areas.

beyond the HKH itself. First of all, these vast grazing
lands provide forage for millions of grazing livestock.
Livestock production systems, a part of the livelihood
systems of majority HKH inhabitants, contribute
significantly to household economy. Since cultivated
agriculture is not quite feasible, grazing by domestic
animals enables herding communities to convert
otherwise unusable plant biomass into valuable animal
products that are either consumed by the pastoralists
themselves or sold for income. Conclusively, in vast
part of the cold and dry HKH region, pastoralism
remains the only livelihood option, where livestock
contributes close to 100% of annual household income.
Wherever agro-pastoralism is the main livelihood
activity, this contribution is 50–70%, and in mixed crop
livestock farming systems, it is 10 to 30% (Tulachan
and Pratap, 1997).

High altitude grasslands are the climatic climax
not suitable for cultivation in light of low and whimsical
precipitation, harsh geography, poor seepage, or cool
temperatures and which provide forage for free grazing
native and domestic animals along with a source of
animal products, water and wildlife (Stodar et al., 1975).
Grasslands possess more or less 50% of Earth’s territory
surface (Sidahmed and Rota, 2004) making them the
biggest land use of the world. According to Zhaoli
(2004), the grasslands make 70% of the world’s total
area where arid and semiarid grassland ecosystems
are approximately 45% of the earth’s land surface
(Huntsinger and Hopkinson, 1996; Branson et al., 1981;
Reid et al., 2008) and represent nearly 80% of the areas
grazed by livestock (Asner et al., 2004). More than 38%
of the global populations live in grasslands and a great
proportion of the world’s poorest are settled on the very
ecosystem (Nalule, 2010).

Secondly, most of the main rivers of Asia, the
lifelines, originate here. Grassland ecosystems make up
the headwaters’ environment for the major river
systems, thus, whatever takes place in these upper
highland watersheds has far-reaching effects on
downstream areas (Miller, 1997). At high altitude
grasslands permafrost is conserved which forms
substantial water storage in mountains. Eventually, the
quality livelihood of not only the mountain
communities, but also the people of the plains depend
very much on these hydrological functions and that
high altitude grasslands are properly managed. The
water originating from, storing in and even
replenishing from these grasslands will be of increasing
importance in future for agriculture based irrigation at
lower valleys and plains, for hydropower development
in downstream. Role of grasslands will be eventually
important for environmental flow and socio-economic
sustainability of downstream societies. The importance
of grassland ecosystem functions in capturing and
regulating water resources is being increasingly
acknowledged, while water scarcity becomes more
obvious than ever before in changing climate and
increased physical vulnerabilities downstream.

Heterogeneous grassland ecosystems, in terms of
land area covers about 2 million km2, encompass more
territory than any other ecosystem in the HKH region
(Table 1 and Figure 1). The grassland ecosystem extends
from splendid, subtropical savannas in the Siwalik
foothills to abundant, alpine meadows in the high
altitude alpine areas and stretching on for 1,200 km
North across the spacious steppes of Tibet to the cold
dry desserts of the Kunlun mountains.

Grassland Ecosystems for Sustainable
Development
The Grassland ecosystems and their integrity are
very important in terms of environmental services
provided, even though this is difficult to enumerate and
value. Their functions and services are essential even
Table 1. Extent of Grasslands in the HKH region

Country
China (Tibetan Plateau)
Pakistan
Afghanistan
India
Nepal
Bhutan
Myanmar
Bangladesh
Total

Area (km2)
1,250,000
400,000
200,000
180,000
20,000
7,000
760
290
2,058,050

Per
cent of total
60.80
19.42
9.71
8.71
0.97
0.34
0.04
0.01
100.00

Third, Grasslands are strategic wildlife habitats
for many endangered and other species which may
provide important genetic material for future economic
use. Erosion of these endemic species would mean loss
of valuable gene bank to becoming extremely vulnerable
in case of any extreme events in this region. Therefore,
most of the protected areas in the HKH are classic or
relic grassland ecosystems are store house of rich
biodiversity. Conserving these crucial biodiversity for
sustainable development is often the major
management concern in mountain protected areas and

Source: Miller, 1996
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often resource access related issues cause local conflicts.

Climate Change (IPCC, 2007; IPCC, 2014) clearly
expresses that climate change is already having
discernable impacts on various areas. Numerous
overwhelming impacts of climate change, for example,
global warming, changes in evaporation and runoff,
vegetation composition and diversity, above-ground
productivity, decomposition rates, and carbon
sequestration effects, increased risk of fire disasters,
drying-up of wetlands/peat lands, submergence of
pastures close to glacier lakes, and changes in wildlife
habitats are already threatening on the vast mountain
stretches covered by grasslands.

Fourth, grassland ecosystems in the HKH region
are becoming increasingly popular as tourist
destinations. The HKH grasslands reflect as well a
diverse geographical, spiritual, religious and cultural
landscape, concurrently shaped by historical and
present physical forces and human uses. Tourism in
mountain grassland environments has the potential to
not only improve the livelihoods of the local people,
but it can also contribute to overall economic
development. In this context, their climate regulatory
function cannot be ignored as these ecosystems are
serving as major carbon sinks though not quantified
yet. Good example of carbon storage is peat lands, used
for grazing in many high altitude areas including
Tibetan plateau.

These climate and eco-crises are breaking down
the pastoralism and furthermore perturbing the health
of both people (Eriksson et al.,2009) and livestock, soil
characteristics and nutrients, and the natural highlandlowland linkages which consecutively are upsetting
highly productive agricultural systems in prodigious
plains. The pace of climate change makes already harsh
grassland environment more vulnerable that threatens
pastoralists’ resilience and eventually the ecological
security of the HKH region. Impact of climate change
should be comprehended and systems should be
created for tackling livelihoods and ecological issues
by making animal husbandry more proficient, finding
solutions to the rising energy crisis, and raising
pastoralists’ liability and adaptive capacity in
sustainable management of grassland resources. Much
of these issues can be addressed through regional transboundary cooperation on rangeland management
particularly in high altitude areas of the HKH region
(Sharma et al., 2007)

Current Scenarios of Use, Practice and Status
The state of grassland resources is degrading (Ho
and Azadi, 2010) and principally because of drought,
overgrazing and bush encroachment (Abate et. al., 2010;
Bhasin, 2011). Han et al. (2008) have also discussed
that in the last 10 years, grassland degradation has
risen from 55 to 90% in China. Harris (2010) concluded
that grassland degradation is one of the serious problem
caused by too many livestock numbers. As a livelihood
improvement strategy, pastoralists continue to increase
their livestock beyond the carrying capacity which
consequently increase concern about the vulnerability
and present day impacts on grasslands. Heavy grazing
pressure cause dramatic change in species composition,
reducing the density of palatable species and in
permitting invasive species to dominate.These effects
reduce the capability of grasslands to provide goods
and ecosystem services (Vasquez et al., 2010).

It is likely that no other region in Asia will
experience the ill effects of changing atmosphere and
approaching energy emergency as most of the HKH
grasslands are located in high altitude (3000m above
main sea level) and they endure annually a long cold
season from November to April, where living
conditions are extremely harsh and aggravated by the
subsistence capacity (Sharma, 2009). Livelihood
opportunities are constrained and demand for energy
is high, herders cannot survive the winters without fuel.
In the absence of renewable energy alternatives, the
grassland resources in the HKH region are increasingly
being exploited by local people for cooking and space
heating. The challenge is particularly demanding in
arid grassland environments that are beyond the limit
of timberline where coupled with inherent seasonal and
ecological constraints, conventional methods and
approaches of finding energy solutions which work
well in other circumstances remain ineffective.
Renewable energy options that is sustainable, accessible

Recently, it has been identified that climate change
is one of the major drivers of change in the mountainous
region. Although the long-term impacts of climate
change are difficult to predict, the most important
predictions made are of rising temperatures and
changes in precipitation with an increased number of
extreme events (Mortimore et al., 2009; Singh et al, 2011).
Erratic and unpredictable rainfall along with extreme
weather conditions and longer and more frequent
droughts would affect the sustainability and efficient
use of grassland resources. In the last 10-15 years, longer
and more intense drought events in summer, incessant
and heavier snowfall in winter and prolonged summers
and moderately shorter winters were the perceived
changes by herders in Pakistan and the Eastern
Himalayas (Joshi et al., 2013, Tsering et al., 2009).
The report by the Intergovernmental Panel on
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and affordable by the pastoralists will help grassland
conservation (Sharma et al., 2007)

grassland ecosystems in HKH provides a research
rationale to generate supportive scientific grounds.

Moreover, the most critical issue in regards to
sustainable use of grassland is conflicts in land tenure
and access and absence of institutional capacity for
managing and understanding grassland ecosystems.
Surveys of pastoral communities conducted recently in
Bhutan, China, Nepal and Pakistan revealed the
significant issues concerning grasslands. Ownership
is one of the most important issues concerning
grasslands. Proportion of grassland ownership by
Government was 50% in Bhutan and 100% in China;
on the other hand more than 80% belonged to
community in Nepal and Pakistan (Table 2).

Other problems associated are inadequate
knowledge of grasslands and their values, degradation,
improper management and overconsumption of fuels
and frequency of droughts (Readings et al., 2006).
Moreover, overexploitation of medicinal plants has also
caused serious threat to the survival and re-generation
of many valuable medicinal plant species such as
Cordycep sinensis. The acute shortage of pasture land is
compelling the local community to abandon the
traditional systems of livestock based agricultural
practices and forcing them to engage in alternative
option such as tourism. However, the rapid growth of
tourism combined with a lack of planning is causing
severe environmental problems in some areas.
Therefore, increased support in terms of applied
research is critical to the future of the HKH grassland
resource management (Dong et al., 2010).

Table 2. Legal ownership of grasslands

Country
Bhutan
China
Nepal
Pakistan
Total

Percentage
Community Government
0
50
0
100
83.3
16.7
100
0
56.3
37.5

Others
50
0
0
0
6.2

Different factors such as grazing access, land
ownership etc. lead to conflicts over resource use.
Besides uncontrolled grazing, inadequate governance,
deterioration of grasslands because of limited
management and climate change were the major
perceived issues of grasslands in the HKH region. All
these issues equally affected grasslands in Bhutan.
About 26% respondents considered uncontrolled
grazing as a major cause of grassland degradation in
Nepal. Despite the grasslands being single largest
ecosystem of the HKH region, it is as in many other
parts of the world, a generally neglected resource in
terms of government activity, development policies and
programmes for sustainable utilization, legislating and
research. Around 16% of the respondents considered
lack of management to be the main reasons of grassland
degradation in Nepal. Their current institutional
negligence, lack of appropriate policies and
mismanagement is bound to make the local poor further
vulnerable under the progressive change phenomenon
of climate and other drivers. Breakdown of tradition,
lack of labor, lack of adequate resources and climate
change were reported as the major issues of grasslands
in China. Degradation of grasslands and climate
change were the major issues of Grasslands in Pakistan
(Figure 1). Repair and management of the Grassland
ecosystems in the HKH should be considered crucial
for restoring fragile ecological balance. Poor
understanding, based on limited knowledge base, of

Figure 1. Issues of Rangelands in HKH Countries

ICIMOD Programmes
Management

on

Grassland

Grassland management in the HKH region faces
various issues, a large number of which are common
across national boundaries and oblige provincially
composed endeavors to handle them comprehensively.
ICIMOD, as the regional center dedicated to sustainable
mountain development of the HKH, therefore started
its keen concern and dedicated efforts in promoting
appropriate grassland management and the regional
exchange and sharing on grasslands from mid 1990s.
ICIMOD’s main objective was to address regularly
prominent HKH grassland issues with an emphasis
on supporting and advancing legitimate grassland
management and lessening destitution in the high
mountains. Programme interventions for the most part
concerned with advocating legally supported
sustainable grassland management practices and
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upgrading institutional ability to enhance grassland
management and building the capacity of communities
to adapt to their physical, social, and economic
vulnerabilities.

offer their domestic animal products at market several
kilometers away and bring back to family the different
merchandise at reasonable costs; they sorted out a
surplus work power to work in neighborhood off-farm
activities; and they assembled routinely to share data
and talk about new issues. As a result, these initiatives
have improved herders’ income through promoting hay
harvest, livestock enhancement, processing and
marketing of livestock products, and alternative
livelihood options. Individuals in all sorted out groups
had the capacity to live better. Mainly sorted out groups
are additionally in a superior position to converse with,
and acquire support from, nearby protection
compelling voices in fencing their winter pastures in
order to minimize the generally intense livestockwildlife conflicts.

Sustainable Pastoralism
For centuries, pastoralists (from purely nomadic
to semi-transhumant) are the main users of the
grasslands in the HKH and overseeing grassland
through migratory pastoral production and pursuit of
livelihoods which are perfect with exceedingly variable
grassland systems. Customary practices do not appear
to be ideal to contemporary drivers, which do not have
sufficient comprehension of natural procedures and
elements. The lack of efficient communication is the
major reason behind conflicts between pastoralists and
other stakeholders. One of the significant concerns of
ICIMOD is along these lines - how to demonstrate and
advance the significance of pastoralism with respect to
manageability. From one viewpoint ICIMOD attempted
to engage pastoralists, widening their insight base
through group based participatory activity research, in
this manner adding to their ability to shield them and
to enhance their methods for adapting to physical,
financial, and social vulnerabilities. Consequently,
income of pastoralists was increased through
interventions on adding value to locally produced
livestock products, such as better packaging method
and marketing strategies. Then again, ICIMOD
additionally attempted to guarantee that the voices of
pastoralists are heard and considered in decisionmaking.

Example 1:
Improvement

Pastoralists’

Ecosystem Restoration
As the number of inhabitants in both individuals
and domesticated animals has quadrupled all through
the HKH in the last 5 to 6 decades, grassland has
definitely gone under uncommon pressure and
degradation. This circumstance has been exacerbated
by cooperation with environmental change and more
visitors and tourists visiting grassland territories,
particularly in delicate semi-arid-dry and arid-dry
zones. ICIMOD endeavored to screen grassland
environment procedures and elements and
anthropogenic effects, keeping in mind the end goal to
restore grassland land use systems and, all the more
critically, management in a cooperative manner.
ICIMOD activities in community managed grassland
increased primary production which incorporate
observing plots, and determination of generally
versatile species for re-vegetation techniques, such as
top sowing of native grass seeds, selection and
plantation of cold and drought tolerant local species,
and through rotational grazing management in China
(Sichuan), Nepal (Upper Mustang), and Pakistan
(Baluchistan).

Livelihood

In the scantily populated Chiang Tang Plateau in
Tibet, local people depend solely or largely on livestock
grazing. Shortly after previous communally owned
livestock was allocated to individual households, a
large number of pastoral families lost their livestock –
means of living – and became poor due to lack of
livestock managing skills, unsuccessful trade or natural
disasters. Adaptive technologies for grassland and
livestock management therefore were key to improve
local pastoral livelihood. ICIMOD and its partners
documented and provided support to local activities to
the aggregate management of domestic animals and
grasslands in Nima county and neighboring areas, after
the domesticated animals and grasslands had been
dispensed to individual family units. Through
community oriented game plans, nearby herders helped
one another to graze domestic animals on the unlimited
yet low productive grasslands; they figured out how to

Example 2: Forage Development in Upper
Mustang
Upper Mustang in Nepal belongs generally to the
cool desert environmental zone where animals confront
extreme winter feedstuff deficiency. ICIMOD introduced
16 outlandish fodder and forage species to Upper
Mustang for hay-making, of which a few could deliver
seeds and had noteworthy efficiency in irrigated hay
meadow. After two years, the local community staff
circulated seeds to 48 families upon demand. In the
wake of sorting out more agriculturists to visit the hay
meadow and to talk about how to overcome winter
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feedstuff deficiency, a large number of the proposed
gathering and planting seeds of indigenous species was
pursued. In the third year, the farmers collected 50 kg
seeds of one grass and one leguminous local forage
species increasing the seeds stock locally. Likewise,
specialists and agriculturists together in Baluchistan
Province of Pakistan chose and planted dry season
tolerant local fodder scrub species in degraded dry
terrains for ecological rebuilding.

technologies, to implement a pilot demonstration
energy framework that is available, accessible, and
affordable for the grassland community as
demonstrated in Figure 2.

Co-Management Approach
Grasslands furnish an extensive variety of products
and services, as a consequence of the variety in water
and heat resources in different areas, benefiting many
parties in the context of complex traditional and
simultaneous landholdings, asset utilization, social
richness, recreational beauty, and preservation
objectives. For thousands of years, mountain
communities or pastoralists, have been sustainably
using grasslands in the HKH, who depend fully or
partially on livestock production for their livelihoods;
however, there are multiple stakeholders who have
rights and interests in the use and management of
grassland areas. The governments generally have
ownership rights of grasslands, assign different
ministries or departments to take care of sectorial
management. For instance, a livestock department in a
ministry of agriculture may have a mandate to
maximize livestock production from the grasslands,
whereas a ministry of environment (and forest) is likely
to be responsible for conserving the grassland
ecosystems and biodiversity. Other stakeholders
include representatives of industry and entrepreneurs,
development workers, travel agencies, tourists,
collectors of non-grazing grassland products, and
conservationists involved in grassland protection. The

Renewable Energy

In cold and dry grassland region where plant
growth is moderate, bringing on shortage in biomass,
and in the absence of alternative energy sources, people
are uprooting shrubs and using animal manures as
fuel to meet their energy needs. Such practices are
undermining the maintenance of natural conditions,
degrading environmental services, and having effects
on human wellbeing. Climate change is already
impacting on the grasslands, hitting the poor the
hardest, with women and children confronting the day
to day burden and drudgery of gathering fuel wood
and water from a declining natural asset base. With
limited options in high altitude areas, grassland
resources are progressively being over-abused to meet
local energy requirements for cooking and space
heating. ICIMOD investigated and tested and then
piloted achievable renewable energy supply
alternatives (metallic improved cooked stoves, solar
cooker and light) for addressing energy service needs
for cooking, space heating and lighting by herders in
ways that fulfill the criteria of
sustainability. The long haul
target is to plan and bolster
advancement
of
environmentally friendly,
socially equitable, and
economically sustainable
energy
resources
and
innovations in high altitude
grassland areas to improve
livelihoods as well as the
environment. The renewable
grassland energy options
added to a daily fuel saving of
12-55% in the project pilot sites,
with drastically reduced
greenhouse gas (GHG)
emission. The transient target
is to survey household energy
needs and document good
practices with sustainable
Figure 2. Framework for addressing sustainable energy services
energy
sources
and
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multiple stakeholders include others who are
concerned about, have an impact on, or benefit from the
grasslands. The major challenge is the way that land
tenure over grassland ecosystems, particularly in
developing countries, is frequently portrayed by rivalry
or clash between customary and statutory frameworks,
which exacerbates the issues resulting from the pressure
applied by increasing populations and a changing
environment.

intense shortage of forage prompted to a breakdown in
traditional winter-spring and summer-autumn pasture
rotation cycles. The disordered utilization of seasonal
grasslands exacerbated those shortages, particularly
during winter and spring, and increased clashes
between families and village development committees
(VDCs). ICIMOD and local partners underpinned the
formation and functioning of pasture management subcommittees (PMSCs) at the VDC level. These committees
built three-dimensional participatory models and
brought the villagers together to use the models to
mutually define boundaries between VDC areas and
seasonal pastures. The villagers assigned the PMSCs
to screen and implement these commonly consented
regulations. They also started to grow productive fodder
and forage species to supplement winter feedstuff for
the grazing animals.

The benefits, entitlements and responsibilities of
each party are unfortunately often unclear, bringing
about clashes and the opposing plight from claiming
over-exploitation versus under-management of
grassland. In light of quite some years of participatory
action research, ICIMOD, together with its partners,
figured out the need to initiate a process multistakeholder community oriented management about
grassland to different purposes, however focusing with
respect to a common objective. The core of the comanagement methodology is negotiation and the
principle is ‘learning by doing.’ Co-management of
grassland is occurring at all ICIMOD pilot sites at
different regulatory levels. ICIMOD likewise
encouraged regulating institutional arrangements in
all its pilot project countries by applying a comanagement approach, using both formal and casual
mechanisms.

The government of Bhutan had promulgated
burning ban on grasslands for environmental
conservation since late 1960s. After three decades of
burning ban, however, farmers were complaining about
the invasion by thorny shrubs and loss of palatable
species on previous good grazing lands where they used
to practice fire management. Together with farmers,
researchers collected information on unwanted
vegetation change on grasslands and they eventually
convinced government authorities to approve setting
up prescribed-burning trials. Researchers collected
second year vegetation data from fire management trials
in autumn 2007 with very encouraging results, which
could be used to advocate for policy changes.

China’s Grassland proprietorship belongs of the
state government, and the national arrangement
encourage (Grassland Law 1985 and its revision in
2002) to dispense grassland use rights to individual
households or alternately least contract unit for long
term lease. Upper and lower villages of Zoige County
decided to keep summer pastures on the mountains
behind their winter settlements for basic use to dispense
a long patch of other three-season pastures to individual
households so that every household got equally all types
of grasslands stretching from east to west. The effect
might have been that one household got just a patch of
tens of meters wide (depends on number of family
members) yet all the thousands of meters in length
(about the same length for all households) pasture. It
might have been scarcely conceivable to those villagers
to deal with their grassland separately in a long narrow
piece of land. Therefore, they consented to oversee
grassland in the neighborhood of villages and figured
together regulations on how to aide their grazing
movements. This instance of grassland co-management
within community is to adjust to the transformed
legitimate surroundings.

Policy Advocacy
Based on community-level experiences, ICIMOD
supported the development of grassland policy and set
up of institutions for the co-management of grasslands
in the region. ICIMOD has been involved in National
Grassland Policy Formulation in Nepal and Pakistan.
In addition, Northern Mountain Provinces of Pakistan
have recently adopted ‘Rangeland Specific Policies’
with support from the Centre. ICIMOD and its partners
supported the establishment of the grassland comanagement committee in Sichuan Province of China,
consisting of representatives from communities, local
government, local industry, entrepreneurs, research
institutes and technicians, to regularly coordinate use
and management of grassland resources. Comanagement as an approach has also been articulated
in the Ladakh 2025 Vision Document and the Upper
Mustang (Nepal) Biodiversity Conservation Master
Plan (2007–2012), through the efforts of ICIMOD and
its partners.

Upper Mustang in Nepal is a place where an
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receive special attention both in research and
development. The high altitude grasslands and people
dependent on them deserve more investments and
regional cooperation for continued supply of ecosystem
services that have global goods and services value for
humankind.

Conclusion
The HKH region is the largest mountain system in
the world which provides immense ecosystem services
for the people living in mountains and downstream.
The grasslands in the high altitude region have been
supporting pastoral livestock production for centuries.
Livestock provide a large part of the livelihoods of the
people of the region, especially the poor, including
provision of high protein food, and materials for
clothing and shelter. It is increasingly recognized that
grassland ecosystems also provide significant services
and benefits that go far beyond livestock production.
Grasslands deliver a wide range of non-grazing
grassland products and services for recreational,
educational, cultural and socioeconomic uses, fresh air,
beautiful scenery, and diverse genetic resources. They
play important role in the storage, regulation, and
provision of water, sequestration of carbon and
stabilization of soil, nutrients, and the climate.

Acknowledgement
The authors would like to express their gratitude
to the Director General of ICIMOD for inspiration and
support. The continuous support from ICIMOD’s eight
regional member countries is also acknowledged, as is
the support of the Austrian Development Agency
(ADA), the German Federal Ministry for Economic
Cooperation and Development (BMZ) through its
German Agency for International Cooperation (GIZ),
and the Department of International Development
(DFID), United Kingdom, for supporting the
transboundary landscape and rangeland programme.

References

ICIMOD has been promoting appropriate
grassland management and the regional exchanges on
grasslands for more than two decades. The programme
contributed in reducing poverty of grassland based
livestock herders and in improving grassland services.
The programme has been implementing long-term
approach following participatory action research for
sustainable development and conservation of
grasslands. This programme has been able bring change
among regional partners including researchers and
governmental officials who started to recognize the
worth of community participation and to encourage
collaborative actions in managing grassland resources.
Meanwhile, the programme has also been contributing
to reduce vulnerabilities of pastoral communities from
erratic climate settings and varying socio-economic
environment, through various innovative practices on
adaptation. The programme has been primarily
focusing on interventions that are of intangible nature
for example a change in attitude and management style
among the staff of participating institutions, forming
the cadre of “change agents” required to foster a
transformation in the way government agencies think
and work for grassland resources.

Abate, T., Ebro, A and Nigatu, L. 2010. Traditional Rangeland
Resource Utilization Practices and Pastoralists’ Perceptions
on Land Degradation in South-East Ethiopia. Tropical
Grasslands 44: 202- 212.
Asner, G.P., Elmore, A.J., Olander, L.P., Martin, R.E. and Harris,
A.T. 2004. Grazing Systems, Ecosystem Responses, and
Global Change. Annual Review of Environment and Resources
29:261-299
Bhasin, V (2011) Pastoralist of Himalayas J Hum Ecol, 33: 14717 7.
Branson, F.A., Gifford, G.F., Renard, K.G. and Hadley, R.F. 1981.
Evaporation and Transpiration. 179–200 in E.H. Reid (Ed.)
Rangeland Hydrology. Range Sci. Ser. 1. Soc. for Range
Management, Denver, CO 2(1)
Dong, S., Wen, L., Zhu, L., and Li, X. 2010. Implication of Coupled
Natural and Human Systems in Sustainable Rangeland
Ecosystem Management in HKH Region. Front. Earth Sci.
China 4: 42–50.
Eriksson, M., Jing, F and Dekens, J. 2008. How Does Climate
Change Affect Human Health in theHindu Kush-Himalaya
Region? Regional Health Forum 12
Han, J.G., Zhang, Y.J., Wang, C.J., Bai, W.M., Wang, Y.R., Han,
G.D. and Li, L.H.2008. Rangeland Degradation and
Restoration Management in China.The Rangeland Journal 30:
233–239.
Harris, R.B. 2010. Rangeland Degradation on the Qinghai- Tibetan
Plateau: A Review of the Evidence of Its Magnitude and
Cause.Journal of Arid Environments 74:1-12.

Grassland resources and its beneficiaries make up
a complex environmental and institutional context in
terms of varying agro-ecological conditions, rampant
poverty among pastoralists, high altitude climatic
harness, environmental fragility, inaccessibility,
conflicts on tenure issues of common pool resources,
and accelerated climate change in recent time. These
challenges needs to be addressed for which the
grasslands and pastoralists in high altitude should

Ho, P. and Azadi, H. 2010. Rangeland Degradation in North
China: Perceptions of Pastoralist. Environmental Research
110:302-307.
Huntsinger, L., Hopkinson, P. 1996. Viewpoint: Sustaining
Rangeland Landscapes: A Social and Ecological Process.
Journal of Range Management 49:167-173
ICIMOD. 2011. Hindu Kush Himalayan Region. Retrieved 11
16, 2011, from www.icimod.org: http://www.icimod.org/
?q=1137

31

IPCC. 2007. Energy supply. In Climate Change 2007: Mitigation.
Contribution of Working Group III to the Fourth
Assessment Report of the Intergovernmental Panel on
Climate Change.

Development Revisited. Mountain Research and Development
31 (3), 237–241. Retrieved from http://dx.doi.org/
10.1659/MRD-JOURNAL-D-11-00069.1
Sharma, E., Zhaoli, Y., and Sharma, B. 2007. ICIMOD’s Regional
Rangeland Program for the Hindu Kush-Himalayas.
Mountain Research and Development 27(2), 174-177.

IPCC. 2014. Climate Change 2014: Mitigation of Climate Change.
Contribution of Working Group III to the Fifth Assessment
Report of the Intergovernmental Panel on Climate Change.

Sharma, B. 2009. Challenges and Opportunities for Sustainable
Energy Solutions in Rangelands – Experiences & Lessons
from the Hindu-Kush Himalayas. Energy and Climate change
in cold regions of Asia. pp. 17-20. Ladakh, India.

Joshi, S., Jasra, W.A., Ismail, M; Shrestha, R.M., Yi, S.L., Wu, N.
2013. Herders’ Perceptions of and Responses to Climate
Change in Northern Pakistan. Environmental Management
52(3): 639–648

Sidahmed, A.E., Rota, A. 2004. IFAD’s Experience in Supporting
Community-based Livestock and Rangeland Development.
In Richard, C. And Hoffman, Kate (eds.) Strategic Innovations
for Improving Pastoral Livelihoods in the Hindu Kush-Himalayan
Highlands, Vol. II: Technical Papers. Kathmandu: ICIMOD.

Mortimore, M., Anderson, S., Cotula, L., Davies, J., Faccer, K.,
Hesse, C., Morton, J., Nyangena, W., Skinner, J. and
Wolfangel, C. 2009.Dryland Opportunities: A New Paradigm
for People, Ecosystems and Development. IUCN, Gland,
Switzerland; IIED, London, UK and UNDP/DDC, Nairobi,
Kenya pp86

Singh, S.P., Bassignana-Khadka, I., Karky, B.S. and Sharma, E.
2011.Climate Change in the Hindu Kush- Himalayas: The
State of Current Knowledge.Kathmandu: ICIMOD

Miller, D.J. 1996. Pastoral Development in the HKH: Organizing
Rangeland and Livestock Research for the Twenty-First
Century. In: Chaudhry, MA; Safdar, A; and Muhammad,
IA (eds), Proceedings of the seminar on farming systems research
in the context of food security (August 4–6, 1996). University
of Arid Agriculture, Rawalpindi, Pakistan.

Stodar, L.A., Smith, A.D. and Box, T.W. 1975.Range Management.
McGraw Hill, New York.
Tsering K., Sharma, E., Chettri, N. and Shrestha, A. 2010. Climate
Change Vulnerability of Mountain Ecosystems in the Eastern
Himalayas; ClimateChange Impact and Vulnerability in
the Eastern Himalayas – Synthesis Report. Kathmandu:
ICIMOD.

Miller, D. 1997. Rangelands. ICIMOD Newsletter, 27.
Kathmandu: ICIMOD.
Molden, D., & Sharma, E. (2013). ICIMOD’s Strategy for
Delivering High-Quality Research and Achieving Impact
for Sustainable Mountain Development. Mountain Research
and Development 33(2), 179-183.

Tulachan, P.M. and Partap, T. 1997.Rough Estimations Made On
Livestock Contribution to Household Economy in HKH.
ICIMOD, Kathmandu, Nepal (Mimeo).

Nalule, A.S. 2010. Social Management of Rangelands and Settlement
in Karamoja Subregion.European Commission, Humanitarian
Aid and FAO.

UNEP-WCMC. 2002. Mountain Watch: Environmental Change
and Sustainable Development in Mountains. Nairobi: UNEP
www.unep-wcmc.org/mountains/mountainwatchreport/
(accessed 22 June 2010)

Reading, R.P., Bedunah, D.J and Amgalanbaatar, S. 2006.
Conserving Biodiversity on Mongolian Rangelands:
Implications for Protected Area Development and Pastoral
Uses USDA Forest Service Proceedings RMRS-P-39.

Vasquez, E.A., James, J.J., Monaco, T.A. and Cummings, D.C.
2010. Invasive Plants on Rangelands: A Global Threat.
Rangelands 32:3-5.

Reid, R.S., Galvin, K.A. and Kruska, R.S. 2008. Global Significance
of Extensive Grazing Lands and Pastoral Societies: An
Introduction. Pages 1-24 in KA. Galvin, RS. Reid, R H.
Behnke, Jr, and N. Thompson Hobbs (Eds.) Fragmentation
in Semi-Arid and Arid Landscapes: Consequences for
Human and Natural Systems. Springer, Dordrecht. The
Netherlands. 411 pp.

Contributors

Zhaoli, Y. 2004.Co-Management of Rangelands: An Approach for
Enhanced Livelihoods and Conservation. ICIMOD Newsletter,
No. 45. Kathmandu: ICIMOD.

Ritu Meher Shrestha
International Centre for Integrated Mountain
Development GPO Box 3226, Kathmandu, Nepal

Schild, A. and Sharma, E. 2011. Sustainable Mountain

32

